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ABSTRACT 

Forty-eight hursery school and kindergarten cidiaeen 
participated in a study of concept ee The study focused on fF 
children's use of intensional and ex ensional. information in the ae: 


ee 6f basic and, superordinate gategories. The intension of a 


: ept is_its definition or set of defining attributes; its 
extension is the set of all exemplars. The children. completed a 
concept training task using natural categories assigned into basic 


and superordinate levels. Each ‘child was trained on two ‘categories at 


the same level, one through extensional informatiodn alone and one 

through combined extensional and intensional information. After : Z 
training on both categories, each child participated in two 

successive tests for each category: a discrimination test that 

seasured learning in terms of the child's ability to identify old 

training exemplars as positive, to generalize to new exemplars, and 

to discriminate between exemplars and distractors; and a sorting 

exercise that required the children to sort a series of pictures us ed - % 
in the training task‘into groups of positive exemplars and 
nonexegplars. The results indicated that the children acquired basic 
level categories more easily than superordinate categories, tnat 
intensional information benefited the acquisition of categories only 
at the superordinate level, and that children's ability to take 
advantage of the intensional information for their acquisition of 
superordinate categories developed with age, (FL) 
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, Children's Use of Extensional and Intensional Information in sy asquteieloa 

| » oo of Basic and Superordinate Categories 

Marjorie S. Horton & Ellen M. Markman 

Stanford University 
| Today I would like to report on research that I have conducted in con- 
junction with Hien erksan on the young child's/aoquisition of natural. cate-— 
gories. Since our predictions were based on work by Eleanor Rosch and her 


colleagues (Rosch, Mervis, Gray, TSW MCI A POVENSEEAR MS PTE) I will briefly 


review their work. d ‘ 


Rosch distinguishes between basic a sypevordinate categories. “At the basic 
level of categorization, cuts are made fhat produce tategories that carry the 

most jabccuulin and are most distingpishable pica eae other. wibere of basic 
level deccaciau such as chair, fe very similar to each other perceptually 


and/or functionally and are atea ry different from members in contrasting basic» 


categories, for example, table. /In eanttast, superordinate categories, such as 
furniture, are dete inclusive fs with less perceptual or functional similarity 
among imatexe,, suck as among fampe, chairs and tables. Rosch finds evidence 
that basic level terms sive acquired in the child's vocabulary prior to superordi- 
nate level sida eae also finds that cattivent Paxonomic categorization is 
better at the basic level. We were interested in what mechanigns for aneateiae 
basic and pivavoediare gatenorten would result in such differential aegiiels 
“tion. We investigated the javeraneiane of three factors in this acquisition 
process: the nature of the category, the type of information available and the 


age of the child.. 


Given these differences between basic and superordinate categories, we 


“a 


¢ : , 


— a 


hypothesize that different types of LEG REAE AGE would be most: useful for their 
° \ * 
acquisition. . In tsadiedonal research on concept learning, an underlying distinc- 


* tion is me betvecn the Antension and extension of a concept. The inhenuten of 


® a coneept ts irs definition or set of defining eecihaees, ‘and its extension is 


- tHe s¢t of alt exemplars. Wé hypothesized: that extensional, information, in the 


ie ; ; 
form of exemplars, would be sufficient for the acqutsition of ‘basic level cate- / 


e 


gofies eye the perceptual HE 5 among category members: Extensional n-- 


ordinate categories. In. particular, linguistic information specifying salient. a 
toy aes nenberahip. If the child's abilitiés to use’ Hagstetic etic 


er information in aah oeaa ig Younger TONY oar he cua far more on’. 


children despite its potential value for earning. isceaaaats we predicted 


. 
nature of the CARREOTY nd the age of. the child. . : , 


We seetscea.tehie hypcthenn a a “concept training task,, using natural 


BM 


biological categor es.* Through pilot studies involving children's taxonomic 


. ; ; ~ 
Sa -3- 
sorting and adult's ratings of features, we assigned the specific categories 
ee into basic and superordinate levels and also measured the children's a priori 


kndwledge of the categories. This pilot week ste ‘guided our selection of 
salient criterial features ro a in our similarity scajing of exemplars and »- 


di'stractors. The, basic ube were salamanders and squid and the super- 


ae SETREOE +88 were hooved mammals, or ungulates, and a reptiles-amphibians 


- category. Each RepeaEy included a set of distractors canetee in similarity’ to, “aie 
% . category exemplars. For example, the ipoldte autaners included exemplars such 
= ae pig, giraffe and cow, and distractors such as whale, fox and lion. The’ .: © 2% 


salamander category included several different salamanders and digtractorg such. 
hs ant, turtle, and snake. >. . | 

, , sate ~~ Ths intensional information about, the eareeatsee was ‘presented 3 a series e 

| ‘of Linguistic descriptions designed ' to Bray the child" 8 attention to eriterial Dy, 


és features of ‘the exemplars. All heteete descriptions were individually pre- 3 
a tested to ensure their ‘conprehensibility to children. For example, for the 
: ' salamander category these deanetpeioae specified the | features, of 4 
sy digi ‘tewe: jong body ang vail. Control sentences in the extensional training condi= 
: rt Elon, -dealened to equate for the attention-get ting’ aspects, of: the descriptions, 
a . instructed the child to baie all animals a al ‘ . oy f i 
. ; tebié 1 presents the design of the training study, “Twenty four nursery oe eS 
. . ; Sega. tien: Soe, . Me OND cee ee ee as , : "a 
| Se ra gee ee et 
“a ' 


4 * school children, mean age 4, 5 and,’ 24. kindergarten children, mean ‘age o: 0 par- 
oe ticipated. ‘Bach child ‘was trained on 2 eatexorten. at the same level, one through’ 


extensional informacion alone. and _.one. throught extensional and intensional ‘infor- 


mation combined. In training each child was presented with a series of 4 . 


” 


a 


pictowal' exenplars. These pictures were néngaparibed: with ‘me intensional 
‘or eaenn dederiptions. After training on both categories che child partici- 
pated in two: successive tests for each category. The discrimination test 
measured léarning in terms of the child's ability to identify old emia ree 
exemplars as positive, | # gaavaliee to new éxemplars and to discriminate 
between exemplars and di cpictore: In this task children’ looked at a series: 
of pictures individually \and identified them as postive exenplars or non- 
exemplars of the category|in question. After completion of discrimination 
tests for both mac children participated in a sorting task. For 
Sat GObeROny: the child ‘ig asked to sort the same series of pictures and 

to nae two piles -—- one ia positive exemplars aca one for nonexemplars. 

All data analyses were done on the combines scores of -each child's per- 

formances on these two tasks -- discrimination and sorting. . Separate analyses 


were done on the sSeatkeicatlon of exemplars -- both old and new combined -- 
\ - ‘ 


"and on the misidentification of distractors. All results I'll present are 
ae \ 


significant at least at, the .05 level. — ° 
| i 
As expected, based on Rosch's work, more positive exemplars were identi- 


: \ . 
fied correctly at the basic level than at the _ Supgrordinate level (F(1, 44) = 


17.70, p < .01). We ‘also found | ithat senate childrén with Mageiatiestly 


specified information facilitated performance: =e positive sxaghics were 

identified eavrectsy in the intensional condition (F(1, 44) = 5.13, p< .05). 
Of special interest in suppote of. our hypothesis is that the level by 

"condition interaétion was pul gniticene (F(1, 44) = 5.81, p < .05). Figure 1 


presents this interaction. As you can see, nb significant main effect of 


A ee a a oo oo 


Insert Figure\1 about here. 
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condition is dug primarily to effects at the superordinate level. At the 
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-@ 5. 
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biate level we see no differences bends conditions. Note that at this 1 + 
children don't appear to be utilizing the intensional information to any ad- 
vantage even though their performance is not at eblitae. At the superordinate 
level we see the | clear superiority of the intensional- condition (t pair (23) = | 
as ‘00, p< “0%; 2-tatted): | 
Also in support of our hypothesis rr the ee eats by condition 


interaction presented re Figure 2 (F(1, 44) = 7.31, ‘ ‘<.01). Note that, the 


| PR rr rr ere ern rn nnn sen 
Insert Figure 2 about here. 
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‘superiority of the intensional condition is not conwtant across ages. In hie 
éntensional condition kinderwarten chilaven’s per formance is clearly superior : 
, to nursery schoolers’ performance (t(46) = ei 92, rs < .01, 2-tailed). Paired 
comparisons also show that at thei dinderpavted level, performance is superior 
in the intensional dendintne as compared to the extensional condition (t pair 
(23) # 3.77, p < .001, 2-tgiled). In contrast, at the nursery school level -- 
that is, at the 4-year-old level, performance is comparable in both conditions. ‘ 
In sum, in their identification of category SKORELET Ey mn older children 
_are benefiting from the intensional ARSORRBEN OU 4nd only for the ‘acquisition 
‘of. superordinate categories. These findings ‘are summarized in Figure 3 saith 
a ete ee le eee Wee is 


Insert Figure 3 about here. 


ee ee ee ee Re eee en eee ee meme 


shows the grade by condition by level interaction. peg 


a 
. As for the children's treatment of ‘distractors,,we find a significant main 


| 


effect of level, with more distractors misidentified at the superordinate 
| ; if 
level (F(1, 44) = 23.64, p < .01). No’other main effects or interactions 


were significant. It is important to note that with superordinate categories 


¥ 


wh ; 


the child is not misidentifying more distractors {in the {utenwional condition 

: than in the extensional condition. ‘This indicateq that the superior ecbies! 
mance in the intensional condition in identifying exemplars is not merely dv 
to the tendency to be nondiscriminating by includ 4 g all exemplars and dis- 
a ‘ “€ 8. Rather, it indicates the ability to spat more positive exemplars. 

“In summary, these results provide confirmatiqn of our original hypothe ns 
about the possibility of different acquisition prdcesses for different type 
of categories and for different aged children. Taq review, these data indicate. 
that basic level categories are ‘acquired more eas y than euperordinate pat 3 
gories. Secondly, we find that intensional information benefits the sequal - 


‘ it 
tion of categofies only at the superordinate level|, Thirdly, the data suggest . 


that the children's ability to take fu]l advantage) of the intensional infor- 


assumed-- through schamit exemplars and abstracting the relevant aeitie de- \ 
fining features. At the basic level this strategy ty suf fice. However, at 

the superordinate level such feature abstraction ae a set of perceptually 
dissimilar items becomes site problematic. Hence, an geqninttton mechan1éu. 


utilizing the additional intensional information about criterial features 


facilitates the process. These findings point to the importance of the nature 


v 
3 ~ of category, type of information and developmental level as critical variables 
that we need to consider in our attempts to understand the acquisition of Van 


¥ 
bg 
natural categories. 
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CATEGORY LEVEL | | . TYPE OF INFORMATION(TRAINING CONDITION) 
i Subject, a Extensional Extenefnal plus doit coasthad 
1 , F : a, 
2 ‘ i ‘ 
t Basic > ae ; are 
a \ us F - Be, é 
. -_ Nursery ? 
School 2 1 ‘ 
2 
Superordinate - 
2. . “¢ e m j , 4 e * 
¥s riz 
AGE 
* 1 
af 2 ) 
‘4  ~ Basic : 
. 12 e | 
. Kindergarten ee 
Ay 
? Superordinate ~ 2 
, ‘ 12 ' ° 2 
Subjects: - 24 nursery school children (mean age 4,5) and 24 kindergarten children: (mean age 6,0) participated. 
Conditions: At each age level, 12 subjects received training on 2 basic level categories, and 12 children | 
received training on 2 superordinate level categories. Type of information was compared 
within subjects on the 2 sategoctee per level. : 
9 Categories: Basic ‘level: Salamanders/ Squid : ie - : 
; : ‘ Superordinate level: Ungulates/ Reptiles-Amphibians a . . 10 
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Figure 1. Condition X Level Interaction. Mean ° ) 
number of "Old" plus "New" exemplars (out of 12) identified 


as positive. Combined ‘score for discrimination 


_ and sorting tasks. ‘ 
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‘ Figure 2. Grade X Condition Interaction. Mean 
* number of "Old" plus "New" exemplars (out of 12) identified 
as positive. Combined score for discrimination 
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and sorting tasks. 
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